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(54) BATTERY VOLTAGE MEASURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery 
voltage measuring device capable of highly accurately 
detecting battery voltage, reducing a cost and noise and 
miniaturization. 

SOLUTION: The battery voltage measuring device is 
constituted of a capacitor 101 for charging the voltage 
of each module, switches 201, 202 for connecting or 
disconnecting the capacitor and the module, a voltage 
follower 301 for outputting the voltage of both the ends 
of the capacitor 101, and switches 203, 204 for 
connecting or disconnecting the voltage follower 301 and 
the capacitor 101. A photo MOSFET is used for the 
switches 201-204, the voltage follower is provided to 
prevent the discharge of the capacitor, and the battery 
voltage measuring device capable of miniaturization at a 
low cost is realized by using an inexpensively simple 
element. 




CO 



o 

O 



•50-N 



LEGAL STATUS 

[Date of request for examination] 08.06.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3430083 

[Date of registration] 1 6.05.2003 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAATBayWKDA41 31 1 6777... 2005/09/1 5 



<i9)b*h««fjt(jp) "^^^fl^i^F^A^S ( A ) (nmguhm&mm^ 

&m 2001-116777 

(P 2 0 0 1 - 1 16777 A) 
(43)^MB ¥J$13*P4/327B (2001. 4. 27) 



(51) Int. C 1. 7 
G 0 1 R 
B60K 
G 0 1 R 
H 0 2 J 



N8dC4 



19/165 
6/02 
31/36 
15/00 



F I 

G 0 1 R 19/165 
31/36 

H 0 2 J 15/00 
B 6 0 K 9/00 



T-73-K (#%) 

M 2G016 
A 2G035 



^Sff* W m&mn&b OL (^81) 



(21)!HPS^ #^¥11-300205 


(71) th^A 


000005326 








(22)fcfc^B 1^10^218 (1999. 10.21) 








(7i) diiiA 


000141901 












JfuStPSlT?g EllT?g4T @ 3# 1 7# 




(72)f£8fl# 








i$3E!lffl7trp*^lTB4Sl-§- 










(74)ftSA 


100064908 














(54) mwcozm ntt>nE.ms.$iW. 



(57) mm 

[*R**ai v ^ - zjim-f 

•tM 0 1 

H*S»ttii:t^X^ «y^2 0 1 &tf2 0 2 =3 > 
r*>iM 0 1 OMS^JE^m^-r^^-r-v^^a 
73 0 1 <h. :<D^t-y7ta7 3 0 1 tzi >t*> 

-9-10 1 tzmm&z^mmwtm&iz-tz>*>( 

0 3. RXf2 0 4 t-CWft«EE«SR««:«l*-r-&. * 
LT. ±EX-f -v^ 2 0 1 - 2 0 4 ^t±7* hMOSF 



io-i 



10-2 



10-N 



i 



X 
X 



BEL 



TZJj i — 



V 301 



-20-1 



204 



203 



^1 



\ 20-2 



202 



204 



J — i 



•-20-H 



(2) 

1 

im#m 1 1 mmmm a ntzmm.<Dmm * , &tt < t 
K##a£> 

2 ] «naB»#a{±, buibx ^»;f> ^a 

#a«P**>ttl8t-U. Ao, milHm 1 ©Xf -y^>^ 20 

^S»©*>««^liH, HUtH«m*^7i<HUf37'a -y ? 

#a«**7tt*ic-r*c t i ten 

©HffcWQEfclSgg. 

t»#JS 3 ] BUE«JHSl»^at±, A73 -C > f - $r > 
x z £ $r#®i-r*»*«llB*©ffi?te 

m&m 4 1 Hutsx-f -y * > ^-#ai±. ^ [Sj#t±r- 

JL^ BEX* -y^-vi^a fcEUrf 

5 ] Miex r#an. 7 + k mo s 

F E T«S ftiCt Sr^« t -T *»«^ 3 tifB«© 
[0 0 0 1 ] 

jtiftsn-cuwtsn* m-tesjE t= & o t , c ©«& © 
«teSJE£®MS&r£K#fijLT*v i -;u<bu z© 40 

[0 0 0 2] 

[fi«©&ffi] SE*^S>. *I5j£?Tfli ©«!&»£ LTi 

rt^„ c©^-f^'j7 Kii©-n^ t-nxv 

C©/"?v U^/N'f-rU -y K9t±, 0iRtf„ iDMB^(-±J^ 
B^M^Tti, Sc3Sll^lcJ:oT/^yxU^©3t^5r 50 



&ffi 2001-1 16777 
2 

[ 0 0 0 3] C©/N''yxU©^a^ail-*J^T 

ii-ii3i82 . 

[ 0 0 0 4] 

[^^p^uj:-9^-r-s»s] l*»u mmmt&t 

ilIDC/D C n LTgffi^ n-SBEE 

t iinx y ht kiz/^m.\ttmm-c°ibz> 

[0 0 0 5] ^Hflt±c£D«t-o/j:^1f iz^T^^nfc 

*>©r% wjawEroasfliKtta^onsi-cfcitfctt, 

■%mm Ltt> ns^tt < . 2 &ste©g«B*fcs& 
1 2<^«?tb©sE{£T^*/j^i-ffliA ^ct a*t? # 

[ 0 0 0 6] 

[WS*fifj*-r5/ci6©#a] ±IBS6*)?r^-r-5fc*6 

t 1 -PWffifteA^^-SSStwyn -y ? (HffiJKM^Ci, 
tvi-;H 0) Iw^-fiJL-C, 1^7'n y ^©«J±5rifliJS 

g2 0) ^c^il^r. milB#-/D-y t mz&MizWf bti 

ffi»^a (Wt»»TJ±, ^f-v7*D7 3 0 1) 
!WiaM«?tlBE-/av ^i:©Wtc?>#^n. m 



3 

te*&2<Dx4 mmmmx^ ^ v 

f 2 0 3 , RU2 0 4 ) «h, mjf23l 1 <DX-f -y * >7¥ 

mmx.ifmzm 2 <d * 4 y * > ^^xic^^ 

i£*Tigft-f *Igft^f£ (Hife^MT^i. CPU (** 

tmmm) 700) ^^a^i-r^^^^^mt-r^o 

[0 0 0 7] ,I^J:-9^®^-r>S><I^^J:0. 
&A/VW&mte£\z\j]ZtiZ>tz*b, S«JKfc«EEl* 

cox-f ■y*>^#aB£*>ttlBl;:U So. gjism 1 
WX>f'yf> 7^W8£<»* >ttSB#tcti. HulES«jH^ 

[0 0 0 9] ZKDcfc oKX^ «y ^*igSrt*££l-«J: 
0. ^rTCDX-Y •y^36<|R|fiF^*>ttllli:<c*Ci:*lHlJH 

[0 0 10] ifc, *WE©«rE«EBl»¥Rl±. A* 

fc^RTttttt*. ^titc^O. <k9iElIfc»a!l£W±4: 

[0 0 11] miX4v*>7^Etl*> 3R^[p]WttT*fe 
[0 0 12] *aefl©WS«EE»3E«t«^few^rt4, ■/ 



(3) 4tSS 2001-1 16777 

4 

L T , M?5ft&(» tmtNOt tteZo 
[0 0 131 ts <blz^ K«iI3fi©«»K«ttif«)«E* 

[0 0 14] i/:, ±I£5|BBC0BuiSX>r «y^>^a 
[0 0 15] £<D<fc9l-*j&-f 0. SufSx-r 

C / D C 3 ^ ^ S ftt l^fc. <LODC/ 

DC^>/\-^:ftboT7^ hMOSFET^fflt 

[0 0 16] ifc, uy^ry^(om^LX <o man^]± 

tT^n^/c^. 3K^fnI#e?rt$o7^ hMOSFETIf 
30 <Z>X>f *y^*<ffS£fc*o S/i. C(7)7^-hMOSFE 

[0 0 17] 

S>^ e ca)H(n*5i^T. W-^-3 0 ii$J£S4ft<z>— 
T*fe0. fflR<o*«fi3 0^fi?iJ^)K^tiT^^^-;u 
40 1 0 fimflLZtl, Z(D=Eis^-)[y 10 (10-1-10 

-n) ^t^jjM^nTMAifffist^in 

T^^. ^2 0 ( 2 0 - 1 - 2 0 -N) it, &*V>zl 

-;n o ( i o - i - ro -N) ^WEurstt^nr 

^*«H*fflHtt-C*<K ^va-JH 0 (10-1- 

i o-N) ^ ^ n^n^^j i^ggc $ hti^ 0 

[0018]- 0«EE^*Io]^ 20 (20-1-20- 
N) ti. ^v^l-;H 0 fcafeW^SaKantenv^v* 
10 14:. =3 >^>+h 1 0 1 ©iEffifflfcS»Sftfc#/U 
f-y*7tD7 3 0 14:. tya-Jl/ 1 0 tzi >f>t 
50 10 1 (h^l^^n, =eya-iH 0^JE@. ftffi 



MWhS»bftfcX>f7f* : F2 0 U 2 0 2<h. 
^l/f-v7tD7 3 0 1 fcaVfV* 1 0 1 ttDfUlz 

=i>7»>*i o i om&k- ^n^nmibti 

fcX-f 7f>^*?2 0 3. 2 0 4 <hUct *3M$nt 

-e***'«T>7 (if MS) T-*0. A*«EE#**>* 

[0 0 19] ±ie^^<i'l>mBE^£±iI°I^ffi]{ / F 
CO^T, i2^#iLTMt^o ft4>\ Zftt>±X 
CDX^-y^ 2 0 1 - 2 0 4 14. fl-WKRCt &*i*:CPU 

7 o oizj^-rraftsn. mmir&&irz 0 *-*\ 02 

(a) t-TjrfJ: ot-. Xfyf20K 2 0 2 

x>f7f 203, 20 4*t7$n^. ^nia^ 

v^L-;b 1 0 =i VT'v-th 1 0 1 titzBi 

■9-1 0 l36<5te«^n*. -t LT N n>^>iM 0 1 *<=e 

atftfc< !R£&9 4X >^:Io'i>Tt>ttl 

tfe^/:X>f7f 2 0 U 2 0 2^t7^n^ (H2 4> 

(b) #M) o Z<£>f$ N X^7f 2 0 3 , 2 0 4 
t4*7:RM<0££T;£*o 

[0020] t^t, msnmtoik* m^<o9^i >y 

i:io'UTX^>vf 2 0 3 > 2 0 4 ^t>$n-5 (El 2 
©(c) #M) o <Ttf>B^ Xfyf20U 2 0 2 64^* 
7*ftJI£a> 0 ZftKcfciK nvfV+l 0 1© 

;bf-y7ta7 3 0 1 <Dlht)1%iotlZ> 0 Z.Otffr'r— 
v7tD9 3 0 1 t4±iEL^J:-0(C A£K >tT-^> 
X^M^fc^/zfe, X^v^2 0 3M2 0 4** 
y\z-f& z. t iz£ r> XBf& S ti* HEIttiw tt, ftibPSK 

s n vfv* l 0 1 affigtfttEsMf IB¥ 1 T***;i/ 
f-v7tP7 3 0 1 (DthjJlzMtl&ZttUZ* 
[0 0 2 1 1 -5- LT> ^f-v7tn7 3 0 1 o>9t\z 

tn73 o i ota*36«-7 , 5;^;wf^smaFn. 

[0 0 2 2 ] fit, ik©*>r S >{r~ex4v*2 0 3 
St/ 2 0 4 ^7Sn*^tt:«J;otir©X>f'vf 2 
0 1- 2 0 3#*-7£ft, BfS<7>8BM*^. x>r 
•yf 2 0 K St/ 2 0 2#*>3ft£. ft*>\ C^Bf, 
tya-Jl/ 1 0 (DMiiLlzit^zi >^>+T 1 0 1 Olfi^ 
K**ofc»^t±^ a>f>tl 0 l^b^ya-JH 0 
^ipJtj-T^^T^n^^t^^^o LfctfoT. X>f 
■yf 2 0 U St/ 2 0 2 (4. □>f y >^ 1 0 1 ©3tS. 



(4) «FBB 2001-1 16777 

6 

[ 0 0 2 3] Z<D±iiZ^ ±aLfcJ:otC-a©ift 

^su^Stf^nfccpu 7 o owmfe<D*<< ^ >r 

^©cfco&X-T v^comW)*. it^ya-iH o 

(i o-i-i o - n ) iz jsi^TH l: * ^ > rr-fT o 

Z.tZ-tlZ± 0. ^B#^Ji-^Ct^±T©^ 1 0 
(10-1-1 0-N) ©«E«:«aj-r*ili:*^* 
10 £ e ZtilzfjL. &=£Vz--MzM-tZ>m 

&94\ >7T~m&MW)-f&ztlz± 0. =eva-iH 
0 - 1 ^ & 1 0 - N £ -eoltJESrJIII^^BrSO 9 4 \ > 

[ 0 0 2 4 ] Sfc^ X^ .y^JSS»£i;:i4>^y*# 
X-T v^CDmWjm^rZ&mz&jjLTl^X 

S< > £T4)X^ -vf 20 1- 2 0 4 >tt«tt o T 
L^o«hs tya-iH 0 (1 0-1-1 0-N) ©S 
20 E^W^t^otL^^ Z©J:$fc* ttSEfcH 
m-tZtztblZ^ m2(D (b) l^LjfeX-r-yTT'fcKtt. 
x^<yf 20 1- 2 0 4 a>fc&&&<DMWz£&m&* 
>tt»«T0»-r*. ffi^T. ^rT©X^-y^2 0 1- 2 

0 4 Sr*7tt«fc-r*ffllHH4. f^ffl^n^X^ 2 0 

1 - 2 0 4 ©JCSaKcfc»5 *)*<S£-r*ZfcA^iJSt 

[ 0 0 2 5] fclZ^ ±a^X>T «yf 20 l- 2 0 4 Cffi 

ffl^n^7thMosFET (Dn&Rmmj5mz->^ 

30 olz^ 3t^RJCLT*>. t7nM0SFET^:, 3fe 

?*4, ^»utt»&titecpu 7 o oizji-iTmwjan 

^>o ftftWi-14. ^«WzKt4 ^n/cCPU 7 0 0 ^t> 
t4. WAtf 0 V-5 V<D&B%L{E^&lht)tStlTl5V), 

40 [ 0 0 2 6] ±izE©7^ hMOSFETCi. 7*h#-7* 

FETtt«SRW^«M»*nri^. ±ai©x^ 
•yf 2 0 1 - 2 0 4 t4. «»36<5R*|R|^aEn*fc». fl£ 
ffl^n^X>T -v^>^?C4. 5R*|qie-e**Zi:36««eS 

tajC-et-Scto^. x-f-y^«rSB"r*«ag^i:. ft 

f&ai±«ai^M© x^vm^MosFET (4«e« $ 

50 OSFETt4. *5&Bfl©X>f *y^ 2 0 1 - 2 0 4 izfrM 



7 

[0 0 2 7] ifc. 7* hMOSFETCftb^ 
fc, ^Uf-y7ta9^tnx^ -yf 2 0 3 Si/ 

[0 0 2 8] 7* hMOSFETli. «8Et*<8Rn 

Vc e s a tteZtDmm&fflti-tZZkifi-egZ. ztt 
[ 0 0 2 9 ] **»\ *ISfeiIt*it WHRW^Sfc L 

[ 0 0 3 0 ] tt*>\ ±iaStt0Bat^*Jt^T> #Wfrte;u 
±IBS*J^«^i3i^r. nvr'vy- 1 0 Hi. BSa 

[0 0 3 1 ] **^C0«E«|(lJ«jt«)jCffi«i:L 

fto-biUSrilWlcSJttUfc^yi-^ 10 ( 1 0 - L 
10- 2-) ^rlM^LT, Il^aairo^ya-;!/ 

( i o - u 10-2 •••) izi±, «iis:*ai-r*tKa« 

0 ( 2 0 -K 2 0-2-) jWKtt&*u 

[0032] ^/c. /^fj i tzastn* «ai * 
ft-rnt&fcu £ft&©**'<-y^y<M»»«5^dia 



(a »HJ 2001-116777 

8 

[0033] fF§-2te/w- K^>rtr^-.y hr^o, 
y f - > 2 £ nfc t 3 

fe^o x >y y 3 Stf : B - ^ 4 ©Ifil^l^ *— 
>X ;7V3>J: , 1 &4 h7>X; »y > a > (Utt^ 

/wry . y K«s8©8fci^i-i±. eiwt***-* 4 k 

fc#*lsl£SJIMJ«rSS£U A 7 f'J 10)3E««:tTO. 

[0034] =e-? a comw)Rzf®±i±^ *-?mmm 

2 f*)3to X>f7f> r JR^ - * ftj tP^M 6 J: o T 
20 *7£n<£>d<hU:J: 9. A'>yf U l*€>0>«fc&a< 

[0 0 3 5] lfr*5tt/<-y^'J "J. «Ett 
dilHl5&2 0 ( 2 0 - 1 - 2 0 -N) ^b, A' 7 f U 1 «r 
i^ti^ya-^OtEV (Vl-Vn) fc. 
■fe ^ 'J 1 *85n-S/<«yry«85I b a t t 

Sfi-fe>»^/N'7f'J 1 oSSTb a t t Sr3r£ 
co?^ >^-eSij"IX9. dn^tJb^fg^^y f'J 

1 ^isisoc^sit^ 

30 [ 0 0 3 6] W#7tt. i>5?>fSJ«i*«-e*«3, JO 

*-^fBiJ»iS«6, x>y>»^17 
tt. CPU *5<fcl/^fEUtcJ:«3««* 

40 [ 0 0 3 7] ±C*fiElcJ3tt*M-f -/U «y K*BCte^ 

Sco^-r ^ >ri-*^T/<-yT-UWJ»S6«5tt, x-r 
7f20U 2 0 2 £3- >-r4fl#*r«E*tiliatt 2 0 
^iJ^-r^o ^LT N ^«yf20K 2 0 2 &Z(D{= 
fta^TtV^n^^ ^va-il/ 1 0^:. rnV-TV 
■9-1 0 1 t43£9J»ttSnfcEHIaltti:ftO. *^a-JH 

o^iEi^oT, 3>^>-9-i o l^tsn^. -t 

LT X znVT'V-y- 1 0 1 ^^a-^] 0 ^^^SS 



(6) 

9 

fet»/:X>f-yf 20 U 2 0 2 Vt £fI^-£SEE*£ 
^•y f 2 0 1-20 4&*7imtUZo 

[0 0 3 81 m^r^ msmmnik* mitco?-* i >y 

t;:go*^T. '^yxU»JiP^5teX-f -yf 2 0 3 , 2 

o 4 ^^>-r^>fi-§-^m/±^f±iiHis&2 o-\tb;ft-r<i>o c 

©S^^f20U 2 0 2 ti^7^^^^T*fe 

£ 0 cnic^o. 3>^>*i o wzMtLhtiT^tzm 

IA < *a«lr**^X-i' 2 0 3 £iloT. -^cD^td 
gi$nn^»f-y7tD9 3 0 l^Ayt/ffi^tC 10 
A/^^n^o tit, *;bf-y7*D9 3 0 1l:J:o 

7tn7301 Otb^ti. /<^^UM«I«it5^3ya* 

SKTb a t t©«I*&. Ayx'J 1 (D?m&*fe&'f 
[0 0 3 91 SIfilKfc*IEttdi*iBt-<fc^ 20 

/■c. **W©«fl!l«BE*a««tt/J^S-e. £«ttfctf>. 

[0 0 4 0 ] 

m^ij it-r «^x^7f> r^s* *>t£*m<o 

X -f y * > bWS2^^-yf> T^SS 

40 

[0 0 4 1 ] ca)<fc-9<C«^J:ntf. BfiKtSRiPfctt 

% 0 zcofa^ mmm*nEMitiii*iiitb'tzihmifiit 



ftffl 2 0 0 1 - 1 1 6 7 7 7 
10 

£>n£o ira*T. 3>f >*t±j*jo-r*"/a^ 

/J MBK -5 - <h # njflg i: * . 
[0 0 4 2] X>f **>^«»©«»;il$izfc 

^<h(a 0. x-< •v5 1 *<iSSaK^^ J 7 i y*>i^SH 

[0043] ztz, ttmwvmm*^ 

l*. 7thM0SFETt«^W o 7t hMOSF 
E Tti "7 ;* hMOSFET £Kfi-f *«S£«Slfi^;:tfi 

fg£ft&o i/:7t hMOSFETH 9MW&ti*m 

iz£v&njB&T& / pte^tz*b. jEsi^*ffi*<«as*n 

[0 0 4 4 ] i*:. fj|S5IB^^Hufe«JEKt##ati. ** 
il,T-y7to9t*$^:tt:J: 0. Wm^M 

5> ; >f Xffi»«:i£t * I ^A^i: 4^/:*, f£=»X 
EBIiiioffJILttttifl] 

EB 1 1 WWJK^43it*WS«Eakaj« 

[B 2 ] raii^ffi(zfcit**?ft«aE*tijK«©»^ 

£ Itt bj§ -f £ fc tf> B -e * * o 

[B3] HIB6BB«^fct^rx>f -y^ 2 0 1 - 2 0 4 

izmmznzv* hMosFET^M^«« 

[HI 4] '^^y'Vv KSM^>— flT*fe^>/^7 u;u^-r 
1 /<>yf U 

5 /<v^y»j«ii« 

1 0 tVa-ib (7*n-y ^7) 

2 0 IKfeSJEM^H 

3 0 2 ^sak 

1 0 1 3>-f->^ (MJR^) 

2 0 1 - 2 0 4 X>T (X>T 7f>^¥8) 

3 0 1 ttf-i?7*D7 (SEEffi^lS) 
7 0 0 CPU (Bflb^fK) 



(7) 



&ffl 2001-1 16777 



[HI] 



[12] 



A T 
10-1 - L - 



10-2 I x 



202 



201 



-L-101 



204 



-—-20-1 



202 



v 301 



101 



204 



^GND 
-—20-2 



i i 
i i 



1041 



-201 



202 



^301 



-I — 101 



204 



x 20-« 



JL 



[HI 3] 
20! ^2 03 



X 



A 



202 




[H41 



A 



204 



CPU 



700 




7D> h^< — V<DWt£ 



(8) 



43P*3 2001-1 16777 



(72)f£0Big ilffl F*-A(##) 2G016 CA03 CB11 CB12 CC01 CC04 

»I»«BCTJ** lTg4fl§ 8aC£ CC12 CDOO CD06 CD10 

a*ffl&tBSl25BrF9 2G035 AA12 AA13 AA18 AA20 AB03 

(72)3£W% ft® jfQflJ AC01 AC 13 AD03 AD 13 AD20 

J&JrM&fe&miMmTBZmi^ flate AD23 AD47 



